ABSTRACT. The prevalence of Yersinia enterocolitica (Y. enterocolitica) and Yersinia pseudotuberculosis was examined in 151 pet animals including 108 rodents, 39 rabbits and four sugar gliders from 13 pet stores in the Yamaguchi Prefecture, Japan. Y. enterocolitica serogroup O:3 biotype 3 negative for the Voges-Proskauer reaction (O:3/3 variant VP-) was isolated from five Djungarian hamsters (Phodopus sungorus) raised at the same pet store. These pathogenic Y. enterocolitica isolates carried the virulence genes, yadA, ail and virF, and were shown to be clonal by pulsed-field gel electrophoresis with NotI digestion. This is a first report of pathogenic Y. enterocolitica O:3/3 variant VP-in pet Djungarian hamsters in Japan.
Yersinia enterocolitica (Y. enterocolitica) and Yersinia pseudotuberculosis (Y. pseudotuberculosis) are food-and water-borne bacteria that cause human yersiniosis, gastroenteritis, arthritis and septicemia [1, 18, 21] . Sporadic yersiniosis has been reported worldwide, and occasional major outbreaks have been reported in Japan [14, 15, 20] . Human yersiniosis is usually caused by the consumption of contaminated food, unpasteurized milk or untreated water [21] ; however, infected animals have been increasingly recognized as infection sources [18, 23, 24] . Wild rodents are considered a common potential reservoir of Y. enterocolitica and Y. pseudotuberculosis [3, 12] . Although some reports have described the presence of these bacteria in pet animals, such as dogs and cats [2, 25] , the prevalence of these pathogens in pet rodents and rabbits is still unknown. The present study was conducted to determine whether pet rodents and rabbits could harbor pathogenic Y. enterocolitica and Y. pseudotuberculosis.
A total of 151 apparently healthy pet store animals including 108 rodents, 39 rabbits and four sugar gliders were examined for the prevalence of Yersinia spp. (Table 1) . Animal stool samples were collected from 13 pet stores (store nos. A to M) in the Yamaguchi Prefecture, Japan, between September 2012 and November 2014. The samples were stored at 4°C for up to five days prior to being sent to our laboratory. Approximately 2 g of each stool sample was suspended in 20 ml of Yersinia enrichment broth according to Ossmer (Merck, Darmstadt, Germany) or 20 ml of phosphate buffered saline (PBS). These suspensions were incubated at 32°C for 24 hr and at 4°C for 3 weeks, respectively. Following incubation, each of the enrichment broths was streaked (with or without KOH treatment) [21] onto Yersinia selective agar supplemented with cefsulodin-irgasan-novobiocin (Oxoid Ltd., Hampshire, U.K.) and MacConkey agar (Oxoid Ltd.). The plates were incubated at 32°C for 20 hr and at 25°C for 48 hr, respectively. Following incubation, suspected colonies were selected and cultured on Columbia Blood Agar (Oxoid Ltd.) plates containing 5% sheep blood. Identification of the bacteria was performed as previously described [21] . The O serogroup of the isolates was determined by slide agglutination test using commercial antisera (Denka Seiken Co., Ltd., Tokyo, Japan). The biotype of the isolates was determined as previously described [21] using API 20E (BioMérieux, Tokyo, Japan), API 50CH (BioMérieux) and API ZYME (BioMérieux). The pathogenicity of the isolates was confirmed by PCR targeting the virulence genes, yadA, ail and virF [17, 22] . Pulsed-field gel electrophoresis (PFGE) analysis was performed as previously described [15] using the NotI restriction enzyme (Roche Diagnostics, Tokyo, Japan) and CHEF-MAPPER system (Bio-Rad Laboratories, Hercules, CA, U.S.A.) with a switching time of 5 to 8 sec for 19.5 hr at 14°C. Salmonella enterica serotype Braenderup strain H9812 digested with XbaI (Roche Diagnostics) was used as a standard size marker. Macrorestriction patterns were compared using BioNumerics 4.1 software (Applied Maths, Sint-Martens-Latem, Belgium). A Dice coefficient and the unweighted-pair group method with arithmetic mean (UPGMA) algorithm with a 1.0% band tolerance and 1.0% optimization were used to generate a dendrogram.
Yersinia spp. were isolated from five Djungarian hamsters (Phodopus sungorus) raised at the same pet store (store B). All of these isolates were identified as Y. enterocolitica serogroup O:3 biotype 3 negative for the Voges-Proskauer reac- [1, 9, 19] . Serogroup O:3 is considered the predominant variant in Japan, and the number of outbreaks and sporadic cases due to serogroup O:8 have been increasing since this variant was first isolated from humans in 1990 [12, 13, 15, 21] . Although the O:3/3 variant VP-has been previously isolated from several animals (healthy pigs and dogs) and retail meat (pork imported from Taiwan and chicken from Thailand) in Japan [5] [6] [7] 15] , to the best of our knowledge, this is the first report of the isolation of pathogenic Y. enterocolitica O:3/3 variant VP-from pet Djungarian hamsters in Japan.
Store B investigated in this study is located in an urban area in the western part of Yamaguchi Prefecture. Several mammals (dogs, cats, rodents and rabbits), birds and aquarium fish are sold at this store, all of which are bought from a number of breeders. In this study, we collected 15 animal stool samples from 10 Djungarian hamsters, three Golden hamsters (Mesocricetus auratus), one Roborovski dwarf hamster (Phodopus roborovskii) and one domestic rabbit (Oryctolagus cuniculus) at store B (Table 1) . Pathogenic Y. enterocolitica was isolated from five Djungarian hamsters raised in individual cages (three in 2012 and two in 2013). PFGE analysis suggested that these pathogens were clonal. All Djungarian hamsters at store B (both positive and negative for Y. enterocolitica) had been bought from the same breeder. The cages used for breeding the rodents were cleaned daily and are washed and disinfected after the animals were purchased. The Djungarian hamsters were provided with the same type of feed as the other rodents, and all animals were given tap water as drinking water. Thus, it is unlikely that the common source of the clonal pathogen contamination existed in the store between 2012 and 2013; although we did not examine the prevalence of pathogens in environmental samples, such as the feed, drinking water and cages. Therefore, it is unclear why the clonal pathogens were isolated solely from Djungarian hamsters.
A number of studies using experimental animals have revealed that pathogenic Y. enterocolitica serogroups O:3 and O:8 penetrate the intestinal mucosa in vivo [10, 16] . Although serogroup O:8 isolates have been shown to colonize the intestinal tract of wild rodents, O:3 isolates do not colonize the intestinal tract of the large Japanese field mouse (Apodemus speciosus) [4, 11] . This suggested that the Djungarian hamsters from which Y. enterocolitica O:3/3 variant VP-was isolated in this study constitute transient carriers; further studies will be required to determine whether this pathogen can infect hamsters.
Pet animals have long been suspected as a source of human yersiniosis, because of their close contact with humans, especially young children; however, pet to human transmission has yet to be proven [3] . Fukushima et al. [8] have demonstrated the transmission of Y. pseudotuberculosis through environmental substances contaminated by feces from pathogen-infected cats. Since hamsters are popular pets worldwide, it is vital to alert pet owners and pet shops that pet hamsters could potentially carry pathogenic bacteria that might infect humans indirectly. This would enable the implementation of proper precautionary measures to prevent unwanted transmission.
